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THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE 

SPACE ALLOCATIONS AND CAPITAL COSTS nm 0R organization originating it. points of view or opinions 

stated do not necessarily represent official office of education 

POSITION OR POLICY 

This chapter is concerned with guidelines for administrators, staff 
and faculties, for architects and others who are involved with planning 
and constructing permanent campus facilities for the community colleges in 
Massachusetts. Essentially it brings together practices and standards from 
a variety of sources which have proved to be sound and authoritative. It 
should be specifically noted that these are simply g uidelin es; they are not, 
nor are they intended to be, specifications . Every individual construction 
project will present a unique planning problem depending on the nature of 
the college, its program and its staff. Similarly the architect will have 
his own professional skills to apply to the solution of the architectural 
problem. Thus to consider the data herein as specifications would be too 

restrictive; they are intended to be guidelines only. 

It is safe to say that no building is perfect either for the use 
originally intended or for other unanticipated and unplanned uses to which 
it may ul timat ely be put. Because we see the future but dimly and plan 
with inevitable error, two protections mist be built into any construction 
plan: flexibility aid expansion. No building should be so inflexibly 

that it cannot be accomodated or renovated to another use. Every 
plant should be so designed that it can be expanded without prohibitive 
cost even though the nature and requirements of expansion cannot presently 

be anticipated. 

Finally, these guidelines apply to a full-time day college. Only in 
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remote circumstances would it be valid to modify plans and projections to 
accommodate other purposes, such as evening or part-time instruction or 
community use. For the most part these uses, although legitimate, can be 
taken care of in a plant which has been adequately planned for day occu- 
pancy. 

I 

Basic to any planning are the assumptions regarding room utilization 
and occupancy rates. To plan without these assumptions can result in under- 
or over-building. To build too large for the projected enrollment would 
be a waste of facilities and public money; to build too small would handi- 
cap the college program for the life of the plant. 

There are three variables in formulating the assumed utilization rates: 

the length of the school week, the rate of room utilization, and the rate 
of .♦../W-statlon utilization. The usual standard school week on which 
the other variables are based is 45 hours (9 hours a day, five days). This 
usually assumes a school day with classes beginning at 8:00 A. M. and ending 
at 5:00 P. M. with classes scheduled through the lunch hour. As the utili- 
zation rate for rooms or student-stations approaches the practical maxiimim, 
it is easy to provide 11 per cent more facilities by adding an instructional 
hour beginning at 7:00 A. M. or 5:00 P. M,; if both of these alternatives 
are used, the available facilities can be increased 22 per cent without cost 

except for instructional time. 

Room utilization is expressed as the average number of hours (or the 
percentage of the school week) the room is used per week. Studert-station 
ut ilization is calculated as the average number of hours per week per station 
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(or as the percentage of student-station-hours used relative to the total 
available per week. Another, less frequent figure is "student-station-use 
during periods of room occupance" • Since it is Impossible to have every 
room occupied at full capacity for every hour it is in use, it is obvious 
that student-station utilization must always be less than room utilization. 
Also, it is virt ually impossible because of scheduling problems to use a 
room for each of the 45 hours a week it is available; thus the room utili- 
zation rate is always less than 100 per cent. It is usually assumed that 
rates in excess of 60 per cent represent somewhat serious scheduling 
problems and that rates in excess of 80 per cent are evidence of over- 
crowded conditions sufficiently severe as to contribute to the deterioration 
of the quality of instruction. As a rule, room-use rates for general class- 
rooms will be significantly higher than for specialized instructional 
facilities simply because classrooms are general and can be used for in- 
struction in many different fields. Specialized facilities such as labora- 
tories and shops, on the other hand, have only limited uses. Generally 
also, the more highly specialized the facility the lower its utilization 
rate. Contrarily, it is generally expected that student-station utili- 
zation rates will be higher for specialized facilities than when they are 
in use for general classrooms. 

A number of years ago (i960) James I. Doi and Keith L. Scott conducted 
a study for the American Association of Collegiate Registrars and Admissions 
Officers which established normative data that are still definitive in 
enabling an institution to compare its utilization efficiency with others. 
See Tables XI-I and H-2. 




> 



4 



TABIE XI-I 

PERCENTILE NORMS FOR ROOM UTILIZATION 
AVERAGE NUMBER OF PERIODS PER WEEK PER ROOM 



Per- 



General Classrooms 



Teaching Laboratories 



Rank 


For All 
Institutions 
N=2l6 


For 

Junior 

Colleges 

N=26 


For All 
Institutions 
N=205 


For 

Junior 

Colleges 

N=25 


99 


45.0 


45.0 


39.0 


39.0 


90 


27.3 


30.9 


22.4 


29.4 


80 


25.0 


26.4 


19.0 


26.0 


70 


22.8 


25.1 


16.7 


21.3 


60 


20.5 


23.5 


15.4 


20.0 


50 


19.1 


22.9 


14.1 


18.7 


40 


18.0 


19.1 


12.3 


16.7 


30 


16.9 


16.0 


11.1 


15.1 


20 


15.8 


14.3 


10.0 


14.0 


10 


13.5 


12.0 


8.3 


11.1 


1 


9.3 


10.6 


3.0 


9.8 






TABIE XI-2 




PERCENTILE NORMS 


FOR STUDENT HOURS PER WEEK PER STATION 




AVERAGE NUMBER 


OF STUDENT HOURS PER WEEK PER STATION 


Per 


General Classrooms 


Teaching Laboratories 


entile 










Rank 












For All 


For 


For All 


For 




Institutions 


Junior 


Institutions 


Junior 




N=197 


Colleges 


N=186 


Colleges 






N=23 




N=22 



99 

90 

80 

70 

60 

50 



42.7 

18.9 

15.5 

13.0 

12.0 

10.8 



4 2.7 

25.8 
19.1 
17.3 

13.5 

12.6 



35.1 

16.3 

13.7 

11.6 

10.6 

ill 



24.8 

22.0 

17.2 

14.8 

12.7 

12.5 



40 

30 

20 

10 

1 

Source: 



9.9 

9.0 

8.1 
6.5 
1.0 



11.7 

9.6 
7.8 

5.7 

1.0 



7.8 

6.9 

5.6 
4.3 

1.6 



9.7 

8.6 

7.4 

4.5 

1.6 



Doi and Scott, Normative Data 0:1 the Utilization of Instructional 
Space in Colleges and Universities, AACRAO, I960, pp. 4*5* 
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In planning new facilities, convenient assumptions regarding m a x i m u m 
utilization rates might be: 

General Classrooms: 80 per cent at 60 per student-station 

utilization. 

Laboratories: 60 per cent at 80 per cent student-station 

utilization. 

The State University of New York Office of Facilities in its document 
dated January 9, 1964, listed the following practical utilization guides: 
Room Uti liz ation: hours per week, based on 45 hour week 



Classrooms 60 or less 30 

Classrooms 61 - 120 15 

Lecture Halls — 121 and over 10 

Labs and special purpose rooms 20 

Industrial Arts and shops 25 

Station Utilization (all rooms, when occupied) 

Classrooms 60$ 

Other spaces — if possible IOC $ 



The Gnid«* for Planning Community College Facilities published by the 
Division of Field Studies and Research of the Graduate School of Education 

of Rutgers University says: 

Since many community colleges have a thirty-five 
hour week, 80$ utilization is desirable for general 
purpose areas, 70-75$ for shops and laboratories. In 
community colleges with a large technical program, 
these percentages might be reversed, (p. 15) 

A Restudy of the Needs of California in Higher Education , published in 
1955, makes several references to utilization standards: 

The Strayer Committee Report (1948) contains this 
statement on classroom utilization: ... an over-all 
classroom utilization equal to 65 per cent of all the 
instructional room hours available in a 45 hour week 
has been established as standard. • • This degree of 
utilization closely approaches the maximum that any 
college or university can attain without overcrowding 
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or exte ndin g its school week beyond desirable limits, 

(p. 308) 

The standard of 'room saturation hours per week' 

(for instructional space) was established in a letter 
from the State Director of Education to the State Direc- 
tor of Finance under the date of March 21, 1951* • • • 
calucations will be based upon a usage of 33.7 hours 
per week for classrooms and 22,5 hours per week for 
special service rooms and laboratories. This assumes 
a 45-hour week, 75 per cent utilization for classrooms, 
and 50 per cent utilization for laboratories, (p, 313) 

... the Restudy staff has concluded that for 
the entire week of whatever length the institution 
wishes to operate its regular program, the following 
utilization standards are attainable, and it is there- 
fore recommended that: 

The standard room utilization of classrooms 
be, on the average, 36 scheduled houro per week 
with class enrollments averaging 67 per cent of 
room capacity. 

The sta ndar d room utilization of teaching 
laboratories be, on the average, 24 scheduled 
hours per week with class enrollments averaging 
80 per cent of room capacity, (p. 321) 

Robert Heller Associates, Cleveland, Ohio, who did the University of 



Massachusetts Boston Campus Facilities and Location study, dated November 
24, 1964, listed 80£ room use with 60 % seat occupancy for classrooms and 
6(# room use with 80$6 seat occupancy for laboratories as their standards, 

(p. 13) 

Becker and Becker Associates, New York, who did the Space Utilization 
Report for the State Teachers Colleges and LTI,, in I960, list desirable 
rates for classrooms at 26 periods per week (based on a 33 hour week) (7$) 
and 20 periods for teaching laboratories (61$). (p. 62) 

II 




In the very first stages of planning facilities it is useful to have 
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general rules of thumb to estimate gross size and costs. 

Recognizing that gross square footage per student will vary widely 
on the basis of the instructional program planned, a comaon estimate is 
130-150 gross square feet per student, including approxomately 30 per cent 
for walls, corridors, lobbies, utilities and mechanical spaces and "public 
space”. Thus, a campus planned for 1,500 students would contain approxi- 
mately 195,000-225,000 square feet. 

There is a simple formula for projecting the number of teaching stations 

needed. It will project only the minimum number based on the estimated 

total enrollment of the college at full operation. The for m u la is? 

Number of full-time Average hours per week Number of 

equivalent students X students are in class = teaching 

stations 

needed. 

Average class size Average hours per week 

rooms in use (utilization 
factor) 

Obviously this formula takes no account of specialized instructional 
facilities, such as laboratories, which an institution must have regardless 
of size; therefore the teaching station figure yeilded by the fo rmul a is 
nrirrirmim and must be adjusted upward to accommodate the projected program 
of the college. If applied on a course-by-course basis for each curricu- 
lum the college intends to offer, a more practical solution will be reached 
which will incorporate needed specialized or limited purpose teaching 
stations with multi-purpose stations such as general classrooms. 

Five years ago, $4,000-$4,500 per student was a generally accepted 
capital cost figure per student including both construction and equipment; 
but in the last five years both construction and equipment costs have 



ERIC 



8 



increased at roughly five per cent a year. Translating this Into 1966 
dollars, these base estimates would now approximate $5,100-$5,750 por 
student. This estimate is very general since it is well-recognized that 
construction costs and rates of inflation vary widely in different sections 
of the country. Tentatively, then, without taking account of the many 
variables in estimating costs, it would be expected that a campus for 
1,500 students would cost between $7,650, OCX) and $8,625,000. 

Based on an assumption of 135 gross square feet per student, the 
hypothetical figures would represent an overall gross square foot cost per 
student of $37.77-$40.57. If it were to be assumed that about one third 
of capital costs would be in equipment, it would follow that gross con- 
struction costs, including site acquisition and site development, architects' 
fees, and other incidental costs and contingencies in addition to the con- 
tract b uilding costs, would be between $25.18 and $27.04 per gross square 
foot. Table XI-3 reveals the total hypothetical cost to the Comnonwealth, 
in 1966 dollars, for the thirteen established and recommended community 
colleges for which total capital appropriations have not yet been made. These 
estimates are based on projected enrollments for 1975* On the basis of 
these figures it would appear that for each of the eight remaining fiscal 
periods between the present and 1975 (FY 68-75) an average appropriation 
of between 29.1 and 32.9 millions would be required to bring the community 
college system into full operation. 

Although this chapter is concerned with capital costs, it would be 
worthwhile to look briefly at total operating costs by 1975* On the 
assumption that $900 is a reasonable cost per student in 1966 and that the 
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projected enrollment of 53,000 is reached by 1975, the total annual 
operating costs for the connmmity college system would reach $47*7 
million s by that date (in 1966 dollars). If it is further assumed that 
the present tuition ($200) remains unchanged, the net annual operating cost 
to the Commonwealth would be $37*1 millions. Also, it should be remem- 
bered that if the instructional programs of the colleges are heavily weighted 
on the side of occupational education, as it is expected, the annual opera- 
ting costs could be significantly higher. 
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TABLE H-3 

HYPOTHETICAL SIZE AND COSTS FOR COMMUNITY COLIEGES FOR WHICH 
TOTAL CAPITAL APPROPRIATIONS HAVE NOT BEEN MADE 

1966 Dollars 







Gross Square 
Feet at 135 


Total Costs 


Enrollment 


Square Feet 
per student 


At $5,100 
per student 


At $5,750 
per student 


Massachusetts Bay 


5,000 


675, OCX) 


$ 25,500,000 


$ 28,750,000 


Greenfield 


1,200 


162,000 


6,120,000 


6,900,000 


Quins igamond 


5,000 


675,000 


25,500,000 


28,750,000 


Holyoke 


5,000 


675,000 


25,500,000 


28,750,000 


Mt. Wachusett 


2,000 


270,000 


10,200,000 


11,500,000 


North Shore 


5,000 


675,000 


25,500,000 


28,750,000 


South Shore 


3,000 


405,000 


15,300,000 


17,250,000 


Bristol 


3,500 


337,500 


12,750,000 


14,375,000 


West Suburban 


4,500 


607,500 


22,950,000 


25,875,000 


Northwest Suburban 


4,500 


607,500 


22,950,000 


25,875,000 


Southwest Suburban 


3,000 


405,000 


15,300,000 


17,250,000 


Southwest Boston 


2,000 


270,000 


10,200,000 


11, 500,000 


Massasoit 


3,000 


405,000 


15,300,000 


17,250,000 




k 5,700 


6,169,500 


$233,070,000 


$262,775,000 
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III 

In the pages that follow* planning standards and criteria have been 
brought together from a number of reputable sources to guide campus planners 
and architects. The earlier admonition in the first paragraph of this 
chapter should be recalled: that every separate construction project will 
present a unique planning problem depending on the nature of the college* 
its program and its staff. Therefore the standards contained herein are 
to be considered as norms and guides* not as specifications. The various 
authorities referred to are footnoted at the end of the chapter. 

General Classrooms 

Becker and Becker refer to two basic classroom sizes: 24* x 24* (576 
square feet) for 28 student-stations and 24' x 24' (672 square feet) for 
35 student-stations. This is based on a 144 square foot unit for the 
teaching station plus approximately 15 square feet per student-station with 
tablet-arm seating. These sizes in multiples also provide for lecture- 
demonstration rooms up to 80 student-stations and for 24 station seminar 
and conference rooms. 

Florida standards provide for an average general classroom size of 
650 square feet. 

New York ('64) sets the following standards for general classrooms: 

20 stations: 18 square feet per student - 360 square feet 

30 stations: 16 square feet per student - 480 square feet 

60 stations: 16 square feet per student - 960 square feet 
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New York (’62) allowed 22 square feet per station for seminar rooms. 

Rutgers standards are 15 square feet per student in tablet arm seating 
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plus 175 square feet for the teaching station* For chair-desk or tables- 
and-chairs seating the standards are 25 square feet per student plus 175 
square feet for the teaching station* 

Heller Associates calculate on the basis of 25 square feet per student- 
station, while the University of Massachusetts uses 17*5 square feet* 

Kenneth Skaggs, a well-known community college planning authority now 
with the staff of the American Association of Junior Colleges, uses the 
following criteria: 

25-40 student stations - 700 square feet 
40-60 student stations - 1050 square feet 
80-100 student stations - 1500 square feet 
200-500 student stations - 3850 square feet 

One of the most thorough and detailed studies was prepared in April, 
1964, by the Association of State Institutions of Higher Education in Colo- 
rado in co-operation with Taylor, Heberfeld and Heldman, Inc* , of New York 
City, entitled Guideline Procedures for Camrus Development and Capital Out- 
lay Planning . Recommendations of this study regarding general classrooms 
are shown in Table XI-4 and Table XI-5. 

For larger lecture-demonstration rooms the standards change somewhat* 
Becker and Becker recommend an allowance of 16 square feet per station in 
rooms seating 100-150 students; Heller Associates, 10 square feet per station 
and the University of Massachusetts also plans on 10 square feet* New York 
( ’64) standards are: 

120 stations: 12 square feet per student - 1440 square feet 

240 stations: 12 square feet per student - 2880 square feet 

480 stations: 10 square feet per student - 2800 square feet 

w, „v*t 
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Laboratories and Special Purpose Instructional Areas 
The best analysis of these areas is provided by the Colorado study 
and adapted in Table XI-6. For all types of science laboratories other 
standards are fairly consistent: New York ('62) recommended an allowance 

of 40 square feet per student-station in general laboratories with "island" 
bench installations. New York (’64): 24 station labs, 50 square feet per 
station plus 420 square feet for storage and preparation; Rutgers, 50 
square feet per station; Heller Associates and the University of Massachu- 
setts both use 48 square feet per student. 

For biology, Becker and Becker recommend the following standards: 1056 
square feet for sections of 32 students (33 square feet per student-station) 
plus 144 sach for storage and preparation, and for advanced courses 1344 
square feet for sections of 32 students (42 square feet per student-station) 
plus 96 each for refrigeration and "sterile-incubation" and 196 each for 
storage, preparation, animal room and "plant growing", 

Becker and Becker recommend the same standards as biology for elemen- 
tary chemistry courses and for advanced chemistry courses the same sized 
laboratory but with 196 square feet each for storage and preparation and 
288 square feet for a balance room. New York ('62) allowed 35 square feet 
per student-station for chemistry and physics. 

Beckers' recommendations for physics and physical science laboratories 
are 1200 square feet for elementary courses (37.5 square feet per station) 
plus 1 44 each for storage and preparation; advanced courses will require 
1344 square feet at 42 feet per station plus 196 each for storage and 
preparation, 168 each for optics and a dark room and 288 square feet for 
special test equipment. 
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New York ('62) all owed 40 square feet per student-station in vocational 
shops with equipment and 75 for general shops with equipment. New York ('64) 
recommends 24 station industrial labs at 50 square feet per station plus 180 
feet of storage, whereas Rutgers recommends 150 square feet per station for 

various laboratories of this type. 

Other Becker and Becker standards are : 

Earth science lab: 36 stations at 32 square feet pel station. 

Music rooms: 32 student-stations at 21 square i©*t per station. 

Arts, crafts and fine arts: 32 stations at 42 square feet per station. 

In fine arts New York ('64) State recommends 30 station rooms at 40 

square feet per station plus 240 feet for storage; Rutgers suggests simply 

50 square feet per student-station. 

For language and speech laboratories New York ( ' 64) recommends 24 
station rooms at 30 square feet per station, including console and storage 
and Rutgers is consistent at 50 square feet per student-station. It should 
be noted that language laboratories are usually built for not less than 
30 student-stations and frequently for more, 

Rutgers includes standards for two other types of specialized instruc- 
tional space: 

Business labs: typewriting and office machines: 30 square feet per station 

Office practice: 50 square feet per station 

Dental, medical assisting and nursing labs: 50 square feet per station 
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TABIE XI-4 



Reconmended Planning Criteria for the Allojation 
of Space to Classroom-Type Facilities’^ 



Space Category and Unit Area 

Room Capacity per Station 

(square feet) 



Total Area^ 



Regular classrooms 
Capacity: 



Seminar-conference 

rooms 

Capacity: 



Lecture-auditoriums 

Capacity: 



20 stations 


17.6 


352 


30 stations 


14.4 


432 


40 stations 


13.0 


520 


50 stations 


12.1 


605 


60 stations 


11.5 


690 


75 stations 


10.9 


818 


100 stations 


12.7 


1270 


125 stations 


U.9 


1488 


150 stations 


11.3 


1695 


175 stations 


10.9 


1908 


200 stations 


10.6 


2120 


10 stations 


20.0 


200 


20 stations 


20.0 


400 


30 stations 


18.0 


540 


500 stations 


9.2 


4600 


1000 stations 


8.6 


8600 


1500 stations 


8.2 


12300 



1, Source: fluideline Procedures and Criteria for Campus Development and 

Capital Outlay P^gnping, prepared by the Association of State Institutions 

of Higher Education in Colorado in cooperation with Taylor, Lieberfeld and 
Heldman, Inc., New York, N.Y., April, 1964, P.Hl 

2. These are general classroom facilities. The unit allocation criteria 
permit inclusion of projection facilities, demonstration benches for science 
lectures, other special equipment in addition to the actual seating stations 




